Expression of glucocorticoid, retinoid, and thyroid hormone receptors during human lung development.
Although glucocorticoid hormone, thyroid hormone, and retinoic acid play important roles in fetal development, the expression of their receptors in human lung is still unknown. The aim of this study was to investigate the ontogeny of glucocorticoid receptor (GR)alpha, thyroid hormone receptors (TRs), retinoic acid receptors (RARs), and retinoid X receptors (RXRs) mRNA expression in human lungs. Lungs from human fetuses and neonates (13.5-41 wk gestation; n = 20) as well as adults (n = 5) were analyzed by real-time PCR to monitor the ontogeny of mRNA expression for each receptor. In addition, immunohistochemistry was performed to show the cellular distribution of the different receptors. The expression of GRalpha, TRs, RARs, and RXRs was already detected in the earliest developmental stages analyzed. There was no significant difference in mRNA expression between developmental groups for any of the genes studied. However, for fetal and neonatal samples, there were positive correlations between gestational age and mRNA expression for RARalpha (r = 0.665; P = 0.001), RXRalpha (r = 0.444; P = 0.050), and RXRgamma (r = 0.464; P = 0.039). Immunohistochemical studies showed the presence of GRalpha, TRs, RARs, and RXRs in the nuclei of both epithelial and mesenchymal cells, albeit more pronounced in epithelium of larger airways. The detection of GRalpha, TRs, RARs, and RXRs expression in human lung as early as 13.5 wk gestation implies an early potential for therapeutic or toxic effects by exogenous analogs or by excess of endogenous ligands.